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Space charge layer 41 

Electronic states, semiconductors 20-21 

Electronic structure, relaxed surface 

electron denaity,ionic potential res- 
ponse 115 

potential variation 116 

simple metals 114-116 

transition metals 116-118 

Electrons, d and s-p; bulk transition 
metals 116, 117, 118, 152 

Electrostatic effects, lipid mixing 
315-316 

Electrostatic force, ion core 112 

Electrostatic model, lipid bilayer 
318-319 

Embedding procedure, SCF 

chemisorption complexes 35, 37-38 

conduction electron transfer 40 

free atom clusters, two atoms plus 

surface clusters, one or more atoms 
35-36 

Entectic points 289 

EPR. See Electron paramagnetic resonance 

Equilibrium conditions 319 
lateral transmembrane distribution 334 


99 


15 


39 
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(Equilibirum conditions, cont.) 
nonideal mixing 320-321, 322 
surface charge asymmetry 320, 325 

Equilibrium state, asymmetrical 327 

EXAFS, surface relaxation 111 

Extended Hiickel (EHT) cluster methods 
32, 33 


fcc metals, surface reconstruction 
151-156 

Fe/MgO catalysts, CO chemisorption 
technique 252 

Fe(100) 

on MgO 240-241 

on Sido 241 

Fermi line, W and MO(001) surface 
states 037, 136, 

Field-ion microscopy (FIM), W(001) sur- 
face reconstruction 125-126 

First principle calculations, recon- 
struction energetics 142 

Fisher-Tropsch synthesis 167-168 

Fluid-mosaid bilayer model 278 

Free energy 

Landau Hamiltonian 144-146 

mean field expression 145, 146 

Free energy of mixing, nonideal 314 

Frenkel disorder, solid state reactions 
27 


H adsorption, anistrophy effects 
237-238 

features, qualitative 
process 189 

small iron particles 
states 192 

H adsorption, reduced iron catalysts 
229, 230 

desorption, temperature programmed 

232-233 

evaluation 239-243 

magnetic measurements 233-239 
volumetric gas studies 230-232 

H interaction with iron 

adsorption 189-190 

H/Fe(100) 195, 196-197 

H/Fe(110) 192, 194 

H/Fe(111) 198 

H/Fe/Mg0 system 237-239 
H/films-wires 199, 200, 201 
H2/Fe(110) 190-195 

H/iron oxide catalysts; adsorption, 
Ho and H90 255-256 

Ho/Fe(100)-0 220-222 ; , 

Hamiltonian. See Landau Hamiltonian 


189-190 
239, 242, 243 


Hematite Feo03 170, 171, 174 


Heterogeneous catalysis and charge 
transfer 
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(Heterogeneous catalysis, cont,) 
activation energies 80, 81 ” 
C09, catalytic formation on Zn0(1010) 
80-82 
donor/acceptor interaction model 
79, 82, 83 a 
interaction step, Zn0(1010) 78-79 
reaction orders 80, 81, 82 
High resolution electron energy loss 
spectroscopy. See (HREELS) 
HREELS (high resolution electron energy 
loss spectroscopy) 177 


78, 


Immiscibility 289 
solid-state 290, 293 
Ionic semiconductors, prototype surfaces 
charge transfer and heterogeneous 
chemisorption 60-71 
charge transfer and heterogeneous cat- 
alysis 78-83 
quantum structures 84-99 
temperature ranges, solid/gas inter- 
actions 45-59 
Ionization, bulk and surface defects 
53, 57-58 
Iron catalyst characterization 226-229. 
See also Catalyst characterization, 
iron 
Iron catalysts, reduction pretreatment 
167, 170 
CO 168 
H 168, 169 
Iron hybride formation 195 
Iron oxide gas-purification process 
168-169 
Iron oxide surface characterization, 
UHV conditions 
CO adsorption 223-224 
H2/Fe(100)-0 220-222 
magnetite and 224 
NO adsorption 224-225 
0 interaction, 0/Fe(110) 222-223 
ratio, FeO 223 
Ising models, lipid lateral organiza- 
tion 302-303 
Isoconcentration points 
binary phase diagrams 
PC-fatty acid mixtures 
simulation 312-315 
Isotopic equilibration, H2/Fe 


289, 296 
298 


193, 195 


Kinetic factors 

lipid asymmetry 318 
membrane plane 316-317 
Kinetics, adsorption 29, 30 


Landau Hamiltonian, free energy 
144-146, 148, 149 
LAPW method 142 


Lateral diffusion, asymmetrical equili- 
brium state 321 
Lattice dynamical calculations 150-151 
L-DPPC (left enantiomers, dipalmitoy] 
phosphatidylcholine) bilayers 
phase transitions 280-281, 283, 285 
phases 283 
LEED 
Au(110) phase transition 
surface relaxation 110 
theory 108 
W(001) surface structure 120-122, 123, 
125, 126 
LEED/IV curves and spectra 
M(001) 128 
W(001) low temperature structure 123 
W(001) (1x1) high temperature struc- 
ture 128 
LEED patterns, hexagonal array 151, 152 
LEED spectra, multilayer relaxation 
119-120 
LEED spot intensity, surface reconstruc- 
tion 120-121, 123 
LEED symmetry pattern, M(001) 126, 127 
Left enantiomers, dipalmitoy] phosphati- 
dyicholine. See L-DPPC 
Lennard-Jones pair potentiais 112 
Lipid bilayer model, membrane struc- 
ture 277-278 
Lipid distribution, lipid-protein in- 
teractions 334 
Lipid distribution mechanisms 278-279 
Lipid lateral organization 302-303 
Lipid mixing 
electrestatic effects on 315-316 
ideal 313, 315 
lateral 314 
nonideal 314. See also mixing 
Lipid solutions, continuous 290, 293 
Long-wave length modulation, MO(001) 
reconstruction 
longitudinal surface displacement 147 
transverse up and down displacements 
126, 147-148 


155-156 


M(001) low temperature surface recon- 
struction 
LEED spectra, I/V analysis 
LEED spot splitting 126, 127 
LEED symmetry pattern 126, 127 


128 


Magnetic measurements, Hy iron catalysts 
Hg adsorption, FeMg0 system 237-239 
Hg interaction, silica-supported par- 
ticles 234-235 
magnetic-anistrophic barriers 237-238 
magnetization vector 236-237 
Single crystal investigation 233 
superparamagnetic behavior 235-236 
temperature and adsorption 233-234 
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Magnetite, chromia-promoted 256 
Magnetite surfaces and ferric oxides 
224, 225 
Feo0. 174 
Fe304 170 
Meanfield expression, free energy den- 
sity 145, 146 
Membrane organization, physical models 
279 
Membrane plane 
clustering 303 
compound formation 303 
ideal lateral mixing 304 
Membrane plane, compositional domains 
kinetic factors 316-317 
phase separation 316 
thermodynamic equilibrium state 316 
Membranes,multicomponent native 335-336 
Metal surface relaxation 
backscattering 111 
EXAFS 111 
LEED 110 
Miscibilities, lipid binaries 287, 288 
Miscibility gaps, s-1 phase separations 
289 
Miscibility, lateral lipid, 322 
Miscibility, phospholipids 
DMPC solid-state 292 
equal-chain phospholipids 
restricted solid-state 290 
Missing row model, surface reconstruc- 
tion 153, 154 
Mixing 
electrostatic effects on 315-316 
ideal 313, 315 
ideal lateral 
lateral 314 
nonideal 314 
nonideal lateral 322-325, 326 
Mobility of electrons, bulk and sur- 
face defects 51, 52, 53, 54 
Modulation, long wavelength 138 
Monotectic points, binary phase diagrams 
289, 296 
Mossbauer spectroscopy 226, 227 
adsorption, NO on Fe30q4 259-260, 261 
CO chemisorption 251 
Fe/MgO system 237, 238, 239 
Ho(300k) and CO(200k) 234-235, 236 
surface vs. bulk iron atoms 237 


289-290 


320 


Native membranes 
lipid-protein interactions 334 
multicomponent membranes 335-336 
transmembrane and lateral equilibrium 
334 
Ni/Fe(100) 
adsorption 216, 217 
surface structure 216-217 
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Ni/Fe(110) 
adsorption 214 
surface structures 215, 216 
thermodesorption 214 

Ni/Fe(111) 
adsorption 217, 218 
molecular ni species 

Ni/films 
adsorption 219, 220 
molecular vs. atomic species 

Ni/iron 213 

Ni/nitrogen oxides 
activation energies 
adsorption 252-253 

Ni species, molecular 
Ni(100) 217 
Ni(111) 218-219 
Ni/films 219 

Nitric oxides 220 

Nitride, surface 214 
Ni/Fe(100) 217 
Ni/Fe(111) 218 
reduced iron catalysts 252 

NO adsorption, iron oxide catalysts 
Feo03 258-259 
Fe30q4 259-261 
N20 characteristics 
NOo characteristics 


218-219 


219 


253-254 


261-262 
262 


NO adsorption, iron oxide surface 
224-225 
Nonideality, effect on lipid symmetry 


322-323, 325, 326, 330-331 


0 adsorption, iron surface 174 
0 sorption stages, LEED structures 
175, 176 
0/Fe(100), early stage oxidation 
AES, LEED, ellipsometry 183 
annealing and sputter profiling 183 
LEED and AES, oxidation steps 180-181 
LEED data 180, 182, 183 
0 surface structures 180, 184 
oxide nucleation 182 
UPS data 182 
0/Fe(110) studies 
AES and MS surface characterization 176 
argon bombardment, effect 179 
ellipsometry and vaccum annealing 179 
HREELS adsorption 177 
LEED patterns 176, 177, 178 
oxide layer/Fe(110) 222-223 
photoelectron spectroscopy 176, 177 
XPS spectra 178 
0/Fe(111) 
adsorption, AES, XPS, SIMS 184 
argon sputtering and annealing 
FIM 185 
hexagonal LEED 184-185 
oxygen surface structures/Fe(111) 


184 


185 
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0/films, polycrystalline iron 
electrical resistance measurements 187 
SIMS, two-stage oxidation 187 
sticking probability measurements 

185-186 

work function measurements 

0/iron oxide catalysts 

0 thermodesportion 255 
TPD 254 

Order parameter, smearing phase transi- 
tion 146, 147 

order parameters, Landau Hamiltonian 144 

Order-disorder mechanisms 129 

Oxidation changes, surface 255-256 

Oxidation on Fe(100) 182-183 

Oxidation, reduced iron catalysts 
228-229 

Oxide formation 

bulk 229 

films, water and 188 

Oxide nucleation 182 

Oxide structure, low order surface 175 

Oxidized Fe(100) and (110) 239, 
240-241, 242 


187 


Packing constraints, lipid symmetry in 
SUV 330, 331 

Partial charges abd dipole moments 
67-68 

PC (phosphatidylcholine) component, 
mixed SUV 330, 332-333 


PC-cholesterol mixtures 294 
binary phase diagrams 295 
lateral interactions 295, 296 
PC-fatty acid mixtures 298, 299 
Peritectic points 
binary phase diagrams 289, 296 
pretransition phase 300 
Phase diagrams, binary lipid mixtures 
component mutual miscibilities 287, 
288 
points in 289 
Phase separation, lateral stability 
criteria 306-308 
Phase separations, equal-chain phos- 
pholipids 293 
fluid-fluid 290, 294 
solid-solid 290, 291-292 
Phase transition, Au(110) 
Phase transitions 108 
domains, noninteracting cooperative 
280-281, 282 
DPPC 283, 284 
L-DPPC bilayers 281, 283 
lipid admixture effect 283, 285-286 
one component bilayers 280-281 
order-disorder 124, 125, 141, 155, 
156 


155, 156 


Phase transitions, theory 
Landau, W(001) 145-146 
lattice dynamical calculations 150-151 
long-wave length modulation, MO(001) 
reconstruction 147-150 
smearing 146 
Phase transitions, W(001) 
displacive 128, 129, 130 
order-disorder 129, 130 
second-order 123-125 
Phosphatidylcholine. See PC 
Phospholipid distribution, erythrocyte 
membrane 335 
Phospholipids, equal-chain 289 
DEPC-DMPC and DPPC mix 290, 292 
DEPC-DPPC mix 290 
DEPC-DPPC and DSPC 293 
DMPC-DSPC 293 
SMPC-MSPC 293, 295 
Phospholipids, mixed-chain 293 
Photoemission experiments, W(001) sur- 
face electronic structure 
dispersion surface states/resonances 
138, 139 
displacive model 141 
surface state peak intensity 140, 141 
Photon-induced changes, space charge 
layer 41 
Physisorption, solid/gas interaction 
temperature range 45, 46, 49 
Point defect formation, temperature 
bulk defects and conductivity 51 
bulk donor- and acceptor-levels 52, 
53, 55 
surface defects and conductivity 52, 
53, 54, 55 
Point defects and charge transfer 
defect formation, Ti09(110) 72, 74-75, 
16, 77, 78 
surface conductivity changes, 
74 
surface conductivity changes, CO ex- 
posure 76, 77 
work function changes and time 72, 74 
Point defects, intrinsic; spectroscopy 
EELS vibrational spectra 96, 98, 99 
EPR, charge transfer reactions 94, 95 
oxide loss functions 99 
thermal treatment 95 
vibrational modes, cluster models 
XPS 96, 97 
X-ray induced Auger electron inten- 
sities 97 
Potential 114 
Proteins, membrane 278 
Pseudopotential 114, 115, 116 
Pt(001) (20x5) surface reconstruction 
151, 153 


72, 73, 


96 


U1 


18 


Pt(110) (1x2) surface reconstruction 153 
Pressure, oxidation and 228-229 


Quantization, space charge layers 
parallel-plate capacitor analogy 25 
prediction, theoretical 26 

Quantum mechanics, charge transfer 

reactions 
semi-empirical calculations 
survey 31-34 
Quantum structures, ionic semiconductor 
13-14, 84 

Quasichemical approximation 300, 305-306 
activity coefficient 306 
DPPC-DPPE simulation 310, 312, 313, 

314 
mixing energy 306 
stability criteria 306-307, 308 


34-40 


Reconstruction energetics, first prin- 
ciple calculations 142 
Reconstructions, W and M0(001) 
i265 1275 228 
Reduction pretreatment and evacuation 
263 
Reduction reactions, iron 
CO and 172 
Fe203 and Fe30, 171-172 
iron catalysts, pretreatment 168, 169 
Relaxation 
tmward 1271... 112, 113, 117 
ionic 114 
multilayer. see Surface relaxation 
outward 111-112 
Resistance, electrical; O/films 187 
Rutherford back-scattering experiments 
126 


108, 


Scanning-tunneling microscope(STM), 


missing row reconstruction 154 
SCF. See Self-consistent field 
Self-consistent calculations, surface 
electronic structure 132, 138, 142 
Self-consistent field (SCF) calcula- 
tions, semiempirical 33 
embedding procedures 35-40 
energy determinations 34-35 
Semiconductor surfaces 12-15 
Semiconductor surfaces, quantum struc- 
ture 
adsorbate covered 88-94 
clean 84-88 
electronic structures, photoemitted 
electrons 84-85 
electronic structures, valence band 
spectroscopies 85-86 
intrinsic defects, spectroscopy 95-99 
Semiconductors, ionic 13-14, 84 
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Slab calculations, W(001) surface 
132, 133, 134-135, 136, 137. See also 
W(001) surface, ideal 
Smal] unilamellar vesicles. See SUV 
Smearing, phase transition 123, 125 
Solid/adparticle interactions 12 
Solid/gas interactions 11 
Solid state reactions, adsorption 
Frenkel disorder 27 
0 partial pressure 27, 28 
point defects, thermodynamics 
temperature and 26, 27, 28 
Solutes, transition shape 286 
s-p bonded metals, surface relaxation 
electron density response, 115 
potential variation 116 
surface charge density calculations 
114-115 
s-p electrons vs. electronas 
118 
Space charge layers, determination 
accumulation layers 62, 64, 67 
band bending 61, 62, 64, 65, 66, 67 
depletion layers 63, 65 
electron holes 61-62, 64, 65 
quantization 25-26 
spatial variation, mixed donors and 
acceptors 66 
surface charge density 61 
work function changes 61 
Stability criteria, lateral phase 
separation 
Bragg-Williams approximation 
307, 308 
quasichemical approximation 
308 
Sticking coefficient and oxidation 
18l, 162 
Substrate atom-adsorbed particle in- 
teraction studies 32 
Surface charge asymmetry 327. 
charge redistribution 325, 328 
lateral lipid redistribution 326 
Surface charge density calculation 
electron density response 115 
self-consistent 114-115, 117 
transition metals 117 
Surface charge tedistribution, SUV 
32515 9C0% el 5 0e0 
Surface clusters : 
one or more atoms 35-36 
two or more atoms 39 
Surface conductivity changes and 
charge transfer interaction 61-62 
70 
temperature dependence 75 
time and 72, 73, 74 
Ti02, CO exposure 76, 77 


26, 28 


116, 117, 


306, 
306-307, 
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Surface defects 
rapid quenching, high temperature 
74-75, 76 
reducing atomosphere 77, 78 
Surface defects, solid/gas interactions 
47-49 
Surface defects, temperature 
conductivity 52-54, 55-56 
conductivity profiles 57-58 
formation and desorption 55 
Surface electronic response function 
112-116 
Surface electronic structure 109 
Surface electronic structure, W(001) 
photoemission experiments 138-141 
theoretical 132-138 
Surface electronic structures, W(001) 
and MO(001) 126 
Surface energy, surface relaxation 
function 114 
Surface impurities 228 
Mossbauer spectroscopy 226, 227 
Surface preparation, iron 225-226 
Surface reactions, adsorption 28-29 
Surface reconstructions 
drivina force 141, 152 
LEED spot intensity 120-121 
MO(001) high temperature 129 
M(001) low temperature 126-128 
W(001) high temperature 128, 129 
W(001) low temeprature 121-126 
W(001), up and down model 
Surface relaxations and electronic 
structure 
s-p bonded metals 112-116 
transition metals 116-118 
Surface state model, charge transfer 
bulk defects 20-21, 22, 23 
bulk vs surface densities 18-19 
chemisorption effects 20, 22 
conductivity changes 22 
conductivity, ionic 23 
electronic states, donor or acceptor 
17. 20; 28-22, :25 
electronic states, semiconductors 
19-21 
essential features 24-25 
intrinsic vs extrinsic contribu- 
tions 21-22  _ 
Surface state, odd= 141, 142, 143, 
144 
Surface state splitting 142, 144 
Surface structures, charge transfer 
reactions 42, 43 
SUV (small unilamellar vesicles), 
experimental studies on mixed 
330-331, 333 
SUV, two-component 329 


126, 147, 148 


Symmetry analysis, LEED pattern; 
W(001) low temperature 122 

Symmetry, ideal (1x1) 128, 129, 130, 
131 


Temperature and oxidation 228-229 

Temperature interval, L-DPPC phase 
transitions 280 

Temperature phase transitions, one- 
component bilayers 279-281 


Temperature programmed desorption. See 
TPD wer 


Temperature ranges, solid/gas inter- 
actions 
adsoprtion isotherms 48 
chemisorption 45, 46, 49-50 
physisorption 45, 46, 49 
point defects 46, 47, 51-59 
surface defects 47-49 
thermal desorption patterns 45-46, 47 
Temperatures and iron oxide absorbents 
16$-170 
Thermal desorption patterns, solid/gas 
interactions 
0/Zn0 45-46 
0/Zn0(1010)/05 48, 49 
0/ZnO0 and Ti0 46-47 
Thermal desorption spectroscopy (TDS) 42 
Thermodesorption kinetics 
CO/Fe(100) 209 
CO/Fe(110 204, 205 
CO/Fe(111) 210 
H/Fe(100) 195, 196, 197 
H/Fe(111) 198 
H2/Fe(100) 195, 196, 
Ho/Fe(110) 193, 196, 198, 112 
Ni/Fe(100) 217 
Ni/Fe(110) 214 
Thermodynamic equilibrium state, 
membrane planes 316 
Thermodynamic stability, bulk 170, 173 
Fe903 and Fe30q4 recution 171-172, 174 
Thermodynamics, adsorption, semicon- 
ductor/gas interactions 
adsorption and desorption rates 
coadsorption phenomena 30-31 
solid state reactions 26-28 
surface reactions 28-29 
Tight binding calculations 
ideal MO(001) surface 117-188 
ideal WO(001) 137 
reconstruction, W and MO(001) 142 
TPD (Temperature-Programmed Desorption) 
bf formation 250 
c189 6250-251 
Ho/iron catalysts 232-233 
Transbilayer distribution 
multicomponent membranes 


29-30 


329 
335, 336 


a 
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Transbilayer redistribution, asymmetri- 


cal equilibrium state 321, 322 
Transition metals, simple relaxation 

116-118 
Transitions, 

transitions 


280-281. See also Phase 


Ultra-high vaccum (UHV) multiple-sur- 
face-analysis system 42-43 


Valence band spectroscopies, electronic 


structure 85-86 

Valence elctronic charges, FeO iron 
oaxide 182 

Volumetric adsorption studies, gas 
230-232 


W(001) reconstruction 108 

W(001) high temperature surface struc- 
ture 

displacive transition model 


LEED intensities 130 
LEED I/V spectra 128 
level shifts 130 
order-disorder transition 129, 130 
surface contraction 128. See also 
MO(001) 
W(001) high temperature structure 
symmetry ideal (1x1) 128, 129, 130 
131 
W(001) low temperature, surface recon- 
struction 
field-ion microscopy 125-126 
flat surface 124, 125 
half order spot intensity 124 
LEED I/V curves 123 
LEED symmetry analysis 
125, 126 
Rutherford backscattering 126 
stepped surface 124, 125 


121-122, 123 


128, 129, 


INDEX 


W(001) self-consistent calculation 119 
charge density 116, 117 
W(001) surface, ideal slab calculation 
central peak 133 
inward relaxation 134 
spin-orbit coupling 135 
surface electronic structure 132 
surface state dispersion 134-135 
surface states 133, 136, 137 
Water interaction with iron 
adsorption 187 
adsorption energy 187-188 
hydroxyl species 187, 188 
oxide formation on films 188 
Water, lipid mixtures 286, 287 
Water-gas shift reaction 168 
Wave vector resolved density of states 
(WRLDOS) 86-87 
Wavelength modulation, low temperature 
structure MO(001) 126 
Work function 41 
CO/Fe(110) 205, 206 
CO/Fe(111) 211 
CO/films 213 
Ni/Fe(100) 217 
Ni/Fe(110) 214 
Ni/Fe(111) 218 
0 exposure and 176-177 
0 films 187 
Work function changes, charge transfer 
interaction 72, 74, 75 
Work function measurements 41 
Work function relaxation, ionic effect 
114, 117 
WRLDOS (wave vector resolved local 
density of states) 86-87 
Wustite FeO, iron defective 170, 173 
174 


ee 

pO 

130 

_ 


’ 
& 
? 
od 
se 
§ 


